Initiation of transcription at the human terminal deoxynucleotidyl transferase gene promoter: a novel role for the TATA binding protein.
Control of initiation of transcription of the human terminal deoxynucleotidyl transferase (TdT) gene was investigated by using an in vitro transcription assay. The precise contribution of discrete basal promoter elements to transcription initiation was determined by testing deletion and substitution mutations. The primary element, contained within the region spanning -34 to -14 bp relative to the transcription start site, accounted for 80% of basal promoter activity. TdT promoter activity required the sequence ACCCT at -24 to -20 bp since a dramatic decrease in transcription initiation was observed after mutation of this sequence, whereas mutation of the adjacent sequence from -32 to -25 bp did not alter promoter activity. The secondary element contained sequences surrounding the transcription start site and had 20% of promoter activity. Deletion of both elements completely abolished transcription initiation. Initiator characteristics of the secondary element were revealed by using the in vitro assay: promoter sequences at the transcription start site were sufficient to direct accurate initiation at a single site. Mutation of the sequence GGGTG spanning the transcription start site resulted in loss of transcription initiation. Both the primary and secondary elements were nonhomologous to corresponding regions from the mouse TdT gene promoter. While the human basal promoter functioned in the absence of TATA consensus sequences or GC-rich SP1 binding sites, it was dependent on active TFIID. In contrast to other TATA-less promoters, purified TATA binding protein substituted for the TFIID complex and restored promoter activity to TFIID-inactivated nuclear extracts.